Intrinsic bi-directional dynamic nuclear polarization by optically pumped trions in quantum dots WEN YANG, L. J. SHAM, University of California, Department of Physics -We develop a microscopic theory for dynamic nuclear polarization (DNP) in a quantum dot through dipolar interaction between the nuclear spins and the hole spin in the optically generated trion in the Faraday configuration. In sharp contrast to other uni-directional DNP mechanisms where the resulting nuclear field always increases or decreases the electronic excitation energy, our theory shows that the DNP induced by the trion is bi-directional: for the laser frequency on the blue (red) side of the trion excitation, the nuclear field tends to increase (decrease) the trion excitation energy into resonance with the laser frequency.
